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The isotypic crystal structures of two titanocene complexes containing an EMe 3 unit (E = Al, Ga; Me = methyl) with two 2 -coordinating methyl groups, namely [-1( 5 results in the loss of molecular dinitrogen and the formation of two monomeric titanocene(III) fragments bearing two 2 -bridging methyl groups. Single crystal X-ray diffraction reveals the formation of a new E-C bond involving the pentafulvene ligand while the bridging and terminal methyl groups remain intact.
Chemical context
Trimethylaluminium, AlMe 3 , is of great interest because of its use in the synthesis of methylaluminoxane as co-catalyst in olefin polymerization (Wang, 2006; Janiak, 2006) . In organometallic chemistry, many reactions involving trimethylaluminium have been investigated, e.g. the Tebbe reagent Cp 2 ZrCl(CH 2 Al(CH 3 ) 2 ) (Cp = cyclopentadienyl), which can be used for methylation reactions (Tebbe et al., 1978; Thompson et al., 2014) . Employing multiple C-H activation reactions, the formation of zirconium-or hafnium-containing clusters [(Cp*M) 3 Al 6 Me 8 (CH 2 ) 2 (CH) 5 ] (M = Zr, Hf) have been described (Herzog et al., 1996) . In a similar manner, the formation of [TiAl(C)CH 3 ] or [TiAl(CH 2 ) 2 ] metallacycles have been reported (Kickham et al., 2002; Stephan, 2005) . It is noteworthy that all these complexes result from C-H activation reactions. Since bond activation reactions employing pentafulvene-substituted metal complexes have been of great interest in our work group (Oswald et al., 2016; Manssen et al., 2015; Ebert et al., 2014) , we therefore investigated the reactivity of a dinuclear nitrogen-bridged pentafulvene titanium complex towards AlMe 3 and its heavier analogue GaMe 3 . Here we report on syntheses and crystal structures of the resulting title compounds, 1 and 2.
Structural commentary
Figs. 1 and 2 show the molecular structures of 1 and isotypic 2, respectively. Both complexes show the formation of a titanium trimethylaluminium or -gallium metallacycle, in which the EMe 3 units are still intact and exhibit a 2 -bridging mode of
Synthesis and crystallization
All reactions were carried out under a dry nitrogen atmosphere using Schlenk techniques or in a glove box. The starting titanium complex was prepared according to a published procedure (Scherer et al., 2005) . AlMe 3 and GaMe 3 solutions were purchased from Sigma Aldrich and used as received. Solvents were dried according to standard procedures over Na/K alloy with benzophenone as indicator and distilled under a nitrogen atmosphere. The molecular structure of complex 2. Displacement ellipsoids correspond to the 50% probability level. H atoms have been omitted for clarity except for those of methyl groups C26, C27 and C28. The molecular structure of complex 1. Displacement ellipsoids correspond to the 50% probability level. H atoms have been omitted for clarity except for those of methyl groups C26, C27 and C28.
0.632 mmol) was dissolved in toluene and AlMe 3 (2 M solution in toluene, 0.65 ml, 1.3 mmol) was added. The colour of the solution changed from blue to green, after 48 h the volume had reduced to 5 ml and another 5 ml of n-hexane were added. Crystals suitable for X-ray diffraction separated after 48 h directly from the mother liquor. Synthesis of 2:
-dinitrogen (100 mg, 0.13 mmol) was dissolved in toluene and GaMe 3 (1.7 M solution in toluene, 0.15 ml, 0.25 mmol) was added. The former blue solution turned brown and was stored at 233 K. After 10 days, brown-green crystals suitable for X-ray diffraction separated from the mother liquor.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . Hydrogen atoms bonded to C atoms were located from difference-Fourier maps but were subsequently fixed to idealized positions using appropriate riding models with U iso (H) = 1.2U eq (C); H atoms of all methyl groups were refined freely. Computer programs: IPDS and X-RED (Stoe, 1999) , SHELXS97 (Sheldrick, 2008) , SHELXL2014/7 (Sheldrick, 2015) , DIAMOND (Brandenburg & Putz, 2006) and publCIF (Westrip, 2010) . For both compounds, data collection: IPDS (Stoe, 1999 ); cell refinement: IPDS (Stoe, 1999) ; data reduction: X-RED (Stoe, 1999 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure:
sup-1
SHELXL2014/7 (Sheldrick, 2015) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) . 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
173.95 (17) C16-C17-C18-C19 −60.95 (19) Ti1-C4-C5-C1 −62.73 (12) C17-C18-C19-C20 59.2 (2) C3-C4-C5-C10 −171.19 (17) C17-C18-C19-C23 −60.7 (2) C9-C4-C5-C10 0.9 (3) C18-C19-C20-C21 −58.9 (2) Ti1-C4-C5-C10 124.23 (18) C23-C19-C20-C21 60.7 (2) C3-C4-C5-Ti1 64.57 (12) C19-C20-C21-C24 −60.5 (2) C9-C4-C5-Ti1 −123.32 (18) C19-C20-C21-C16 60.8 (2) C2-C1-C5-C4 −1.9 (2) C11-C16-C21-C20 176.23 (15) sup-9 (12) C18-C17-C22-C25 −59.5 (2) C6-C1-C5-Ti1 122.50 (18) C16-C17-C22-C25 60.6 (2) C15-C11-C12-C13 −0.48 (18) C18-C19-C23-C25 60.0 (2) C16-C11-C12-C13 −174.75 (15) C20-C19-C23-C25 −59.9 (2) Ti1-C11-C12-C13 −64.34 (12) C20-C21-C24-C25 60.5 (2) C15-C11-C12-Ti1 63.87 (11) 
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